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ThiJfee measures, physiological, behavioral, and phenomenp logical in 
nature, were used to register inexperienced springboard divers' perceptions 
of stresis when fa(>ed witH the execution of .ja,- rforward dive frpm three 
jstandard heights; pool deck, one-meter and^three-meter springboards • • 
Fortjr-eight subjects were sampled from four populations (n=12) ^representing 
girls, boys, men and womqri. Six possible, sequences of dives were counter- 
balanced so that two subjects from each group were randomly assignee!" to ' . 
each sequence. ^ Results showed dramatic increases in stress response for 
all subjects of the thiree heights for the three measures' of stress. The 
ANOVA test for differences in stress response according to sequence of" 
attempts showed no significant differences. Female subjects showed * ' 
significantly greater (p^.Ol) stress responses for all three measures. 
ATthough younger subje<itg^s*hoved -longer hesitation latencies, the differences 
were not significant.. High correlations between performance and -^jhenomenological 
measures bolstered their reliability^ as measures of stress. Results suggest 
a reconsideration of coedilcational diving instruction for beginners. 

- * * 

A student attempting his first forward dive from any' given height can 

expect to experience a certain amount of stress. The possibility of a painful 
smack on the water has deterred many potential divers, even those who desire 
very much to' learn the skill of springboard diving. Initial dive attempts 
re'present a natural experiimental setting for the study of the perception 

5 

of stress in learning a aports skill involving some risk for subjects. of both 
sexes and all ages. The same setting can 'address several experimental 
questions. Does thej amount of stress increase with an increase in the height 
of' the dive attempt? Does the sequence in which dive attempts are executed 
from different- heights ai'ter /the amount of stress perceived? Do subiects of 
one sex perceive more stress from the ^ame situation than 'subjects- from the 

mother sex? Dees age of/'|:he subject make any difference in the magnitude of 

. / • ' / 

"Stress perceived? / -w * . ' - ^ 



Selye (16, IJ) fixs^ Intro^ed the "stress syndrome" which treated 
stress rejspons^ a5 the sum total of all nonspecific. biological phenomena to* 
a known stressor. Cen^ral'to his concept was- the activation of the adrenal 
glands. , Unfortunately, the definitjLon of stress has widened so tar that it 

has become arbitrary just what conditions are stressful to the oreanism. 

/ ■ 



The first expansion of the concept of stress occurred when It became apparent 
^ that the same biological mechanisms whic^ responded to tissue damage or physical 
InsultNalso. responded when the organism perceived a threat from the external 

environmerH:. (11, 12) Cognition! of a threatening situation, therefore,, 

\ ' ' *1 ' ^ 

elicits biolo^cal stress responses • McGrath (14) offers an explanation for 

\. ^ ' 1 ' i ' 

perhaps the most\ervasive form ojf stress faced in daily living when the 
Individual perceivesNan imbalance Ibetween demand and response capability under 
conditions where failure\to meet demand has ii^tportant perceived conseijuences . 
Because Selye originally fodt^ed attention on the endocrine system's role in 

dealing with stress, confusion developed over the role of emotions in the ^ 

» ^ \ \ 

•Ijftrception of, and the response to/the stressful situation. Lazarus (10) 

> \ =. 

suggests that emotional reactions shbuld be regarded as ^effects rather than 

causes, and that these effects, ^n tikm, d.epend heavily upon cognitive 



processes < 



A logical summation of these insiihts suggests that a psychological 
stress study, in order to account for the perception .of stress aid the 
individual's toping response, should iAclude objective measures of the amounts 
of physiological and behavioral responses of the individual as well as a 
phpnomenological (subjective) report of \the' stress "as perceived by the individual 

Therefore, this study measured three typAs of responses to the stress of the 

' ' . \ . ' ' 

diving task: (1) stress felt, in terms ot physiological re^pons'e; (2^ stress 

demonstrated, in tepa? of a performance measurement; and (3) stress admitted. 

In terms of .a phenomenological self-^reporti Correlations, among the three 

measurements should enable the diving Insttictor to more accurately interpret"' 

,the learner's percep1:ions from a battery of response cues in the natural 

stress situation. 



'Physio logically, the subject's perception of th^ ''stress of the diving task . 
was measured indirectly by counting the autononric sweat activity on the finger- 
tip immediately preceding each dive attempt. Specifically, the number of 
active sweat glands in a square centimeter of volar skin surface in! the central 
whorl of the. fingertip was recorded immediately preceding the dive attempt 

' o , 

from each of the three dtving heights. The- sweat printing technique was 

borrowed from the work of Sutarman and Thomson (19), Harrison (6) and Dabbs 

(1) and adapted , for the acquatic setting through the use of special plastic * 

impression materials suggested -by Harris (5).' 

The performance measurement was ^concerned with the execution of a forward 

• *^ . 

dive by the subject from^^ach of the three designated levels. Actually, the 
subject could do one of three things: dive, jump (feet first entry), or 
balk (not leave the board). Whatever the. sub jec^. those to do was also recorded 

In terms of the hesitation latency in seconds following a giv6n signal to 

\ 

proceed. / • - . 

The phenomenological self-report of how much stress the subject experienced 
in each dive attempt from each level was expressed as a ^rk on a continuous 
scale — a paper an^^encil response. ,1 ^ ^ 

, ■ ' \ ^ ' 

Procedures . * 

The subjects engaged lot this study were 48 respondents to an offer of ' 
free diving ;Lessons in return for participation In an experiment. The i^spondeat 
Cere carefully screened to determine that all subjects were known swimmers 
yet hovice divers. Twelve subjects were assigned to each of 4 groups (n-12) 

c 

according to sex and age. The mean and range for each group is' shown in 
Table- 1 . % • . - ' 



X 

Table 1 



Mean Age and Range of Ages for Subject Groups 



Range ^ 
7.0 to 13.25 



7.33 tcrV12.17 



ERIC 



' Group' . ' Mean 

Boys • . -10.11 

• ,• ■ ^ 9.96 - 7.33 t&^2 

Men 29.90 • 23.92 to 44.33- 

^""•^^ . 27.53 , . ■ , 19.58 to 39.00 

T 1 

Because there were three different heights of diving for each subject:' 
(1) low, pool deck (12" above water surface); (2) medium, one-meter; and 
(3) high/ three-met ers, the order of attempts were counterbalance(^ into six ~ 
possible 'sequences. Of the twelve subjects in each agp-sex group-, two were 
randomly assigned to each of the six^equences^^ ' 

In order to provide a base reading for comparison of palmar sweat responses 
during stfess, a set of prints was .taken from each subject, while the. subject 
was at fest and in street- clothes, at least 24 hours in advance of his or her 
participation in the experiment.- A 

The test session for each subject consisted of the attempts from each of 
the 3 levels with the appropri^e measurements. Each session was private, 
with only the subject^and 2 technicians in attendance. The principal technician 
who W9S -conversant with the subject was always of 'the same sex as the subject. 
Th:^s step was included to avoid "covert coiranunication" between the experimenter 
and the subjects. of different sex (15). Differences in skin conductance 
responsive^iess in experiments involving experimenters and subjects of different 
sexes (4) sjipports the argument that such interaction could exist. 



_ f 



The purpose of the study was read to each subjeci by the principal, technician 

• A demonstration of the standing forward- dive from each of the three* levels in ' 
the appropriate sequence for the particular subject wis performed by an assistant 
while the ptincipal technician repeated Verbally the teaching points "to'be 
followed. ■ . . . . ■* ' 

The subject was instructed .to approach the end of the springboard., (or. ' 
edge of the pool deck) where the plastic impression material was applied to' 

• the_iast three fingers of the hand opposite his doiainanrf: side. Follo^^ing the ^ 
appl'ication of the paste, the subject wis instr^icted to delay for 2 minuses 

on the end of the st>ringbo&rd to aHow.the paste oij the fingertips to: poly- 
merize" (set) . When signalled to dive the subject was allowed" 60- s'feconds to leave 

^ the.board, after which the .subject 'Was asked to return to the deck where the 
measurements would be taken. 

If t;he subject dived or jumped, care was taken by the technician to see' 
that the printsVere not destroyed qj^o?t while the subject exited from the, ' 
pool. ' * ' ^ • 

Immediately following each attempt from .each level tlie subject was 

. instructed to pencil a mark on an unnumbered 18 centimeter scale as shown in 
Figure 1. ^ The resulting mark was* subsequently quantified by later measurement^ ' 
fromj^f^^o^ri^ht (0 cm: to 1^ cm.) on the scale. 



not at all 
afraid 



"scared stiff". 



Figure 1 - * ' 

Self -Report Scale 

♦ Results 

To assess the amount of stress perceived by inexperienced -divers in their 
Initial attempts 'to' dive three measure,ments— palmar sweat,, ^elf-report,' arid" 
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Figure 2 

.Group Means for Sweat Counts at 
Each Diving Height 
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Figure 3 ' . 

Group Means *€0r Self-Reported Stress 
" at Each Diving Height 1^ . 
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".Figure \^ * 



Group Means for Latency at Each 
. jp DiVin'g Height 



hesitation latencies^-we^fe obtained .for all subjects at e^ch of «the three diving,, 
heights. ^ 4 ' " 

As expected, the raw data showed dramatic' stress response increases in 
all three measures as the height of the dive attempt increases. 'To test the 
significance of these increases, three-way ANOVA was applied to the data for 
each measure. F ratios computed on the mean increases were significant (p^.Ql). 

To examine tlie* effect of sequence upon 'the perception of stress, thef^data 
for the stress measures were summarized by sequence and sixbjectfed to ANOVA. 




The results slvowed no significant F ratios. Crit^xfa^. comparisons involving 
one-meter responses where they followed three-meter attempts using the Tukey 
"q" statistic (2) did not indicate any significant differences.^ V 

In "order to examine the main effects of age, sex; height of dive attempt 
and possible interactions, analysis *of variance ^s performed on data from 

the three stress responses. Table 2 summarizes the means and standard • 

1 ' * * ' / 

deviations of the raw data for. all subjects .grouped according to girls, boys, 
men, and women. The mean stress responses for girls are. apparently higher 
than those of the women, and likewise, boys' mean responses (exceed those of the 
men. By sex, however, the females' responses are clearly 'higher than the male ^ 
responses.^ It is worth notice that the lines describing the stress response' 
of each >jariable maintain some degree of parallelism iti Figures 2; ^, and-4. 

Tables 3, 4, and 5 summarize the results of a three-way analysis of ' 
variance on the raw data for sweat count, self-report, and latency measures, 
respectively. 

For the sWeat count measures. Table 3 indicates that the .'l)igher counts for 
females are significantly different than those of males at the .01 level. 



. ' ' . ^ fl['able 3 ^ 

Analysis -of Variance for Sweat Count Measure 



, Source 


• 


SS 




MS 


c ' 

- . F 


. Sex 




1323458 


• 1 . 


1323458 


12.338* 


Age , 




45546" 


1 


^' 45546' 


1 0.4246 


Sex X Age 


• 


74483 • 


1 ' ' 


74483 


0.6944 • 


•Subjects within 
^/^ Sex X Agq-** 


i 


719,753, 

* 


44 


107267 


<*^l,44,.99='^'2^^ 


Height^ y... . ' 




795329 




397664,5 


^ ' 17,3291* 


Sex X Height . ' 




2 77 52 


2 


" 13881 


0.6049 ' 


Age X Height 




48483 


2 


• 

< 24241.5. 


1.056i^ . ^ • 


Sex X Age x Height 




8858 • ■ 


.2 


4429^ 


, 0.1930*^ 


Residual 




019,409 


88 


, 22947.83^ 


' <*^2,88,.39*=.^'««> 


* 

Significant at • 


01 


level'. 









, Table 4 



Analysis of Variance for Self-Report Measure 



Source* 



SS 



df 



' MS 



fSex 

Age * 

Sex X Age 

Sxibjects within'' 
Sex X Age •• ''^ 



.315.36 1 
52.20 ^"X, 1 



315.36 
"52.20 
0.21 



9.5246* 

1.5766 

0.0063 



1456. 7BV " 



44 



••^^^>1.44,.99 = ^-24> 



99 



Height . * 

. * - , 


3143.12 


2 


■ 157i.56 


123. 6184* 


Sex X Height 


12.44- 


2 


* 

6.22 


0.4893- 


Age X Height 


Id. 33 


2 


. . ^. .;5;16 


/ 0.4063 


Sex 3^ Age x Height 


- 24.64 - . 


2 


12.32 


. .;g:9692 . 


Residual 


'AlB.74 


. 88 ' 


' " 12.71 


(F = 
^2,88^.99 



= 4.p8)^ 



Significant at '.Ol jevel. 



1 ■1. 



Tip 



♦ • * ' , 



• . y ^ ...... 



■ J : 



'i ■ ! ' I. 



Analysisipf Variance for 'tateney Measure ' y' 



Source.' \ .'^ '^£\ '\' ' *-MS; P 



^37 



Sex 513?. i\\ ' ! . ' .VV\Sl'36;i;^\.' {'.^^^^^^^^ 



7 ■• Ac(e^ ■. * 15Z1\ b " . : 1 " .. • ■ ".152i,.d . . . ; V r .i. 2082 

•■ sex X Age ' 210.3-,,^-. >!. 'ii6\-?^y' -^^ ■/ 0 .305i':' ^ 



: Subjects within 
Sex'x;;Age 



3030^^^,X 44 V 688.8; - ■^•7.24) 



' Eeight- \j:47fi5:€yr. .' 2 f.-'.: -.7i92r9, 35.448L* 

Sex-x-Heig^Vy -■ . ■ 303li(V^^^^^^^^ ." . 151. '8 ; . -0.7278 

-7TCgelc'iI^ight;f.''-_ ; . 270r6'.< . 2/' "^-/iSS. 3 - .^■;6v'6486 ' ' . ' ' 



. — ■ . - ^ • ... . . 



: '-^ex-x- Ag<i!i-;Height V ■ ^3^^^^ ':^^"'Q.0-: ^"^'^^i-S ■ lki)i92 

J ' / ■ •■ ■ . . \." '- '?■,•■..*•<■* f-j* ' ".•7 -" • 

■f... V; ....r ..-R^.iduai.- ■ /■■ V:>;V;ri83^^^ (F • ■^g^> 4.88f) 

..... r. ..V .. ... i;v^.^:V•. •l.^f • . : f ' ' • 




For .-pel f-report ,ineasuV;^s •/ ;4^^1^'''4 idiiditat^s; significantly Cp.ioi)- higher 
self-report respotfse's fo^'fe^P^^an fdt-.mll^^^ age difference^ 

however, were not signi^lefa^C- -(p>v^^^^^ „ three- ' 

factor interactions wer^' 'found, "^v ; l'/'--- ^' 



.'^ ^ 'For latency measures, ■t^^ble.SVreVeais significantly (p<.01) longer 
;,hesitations :for female ^^ubfe]^t^;.thari fciV mal^^'s^^^^ Figure 4 shows that 

;.-altKou^ younger subjects-^ait^ l^v.%^x, the^^ffency differences wefe not 

•significant (p>.05;);/ The "interaction. SiTgg^^ Figure 4 between groups 

did not. test signifi'c^t'.; - • , ' ' 

Table 6 indic^^ves' the^PgWsoii correlations coefficents for measures at 
each of the three %lghts. .-.the apparerit Vhigh" (r=.5 or m6re) . intermeasure - 
correlations -t^eeri selfi-riportTand 'latency measures serve as reliability 
coefflcjnts fpr both .measiar.es, lending credence to the fact that the same f ' 
respohse ,^a^>rideed^^tf^^^^ The- sweat count measure, although col^elat^ng 

well iiithjn-.i'taelf -for,tt^^ heights, did not' correlate highly with-the other 

•nfiSa^re^. ■ 'This ^ppears to be the resullt of rather large within subject variances 
..fqr the^si/eat count-' measure. Correlations between phySio logical and non-phy- 
sioltfgical Stress- measures have characteristically been low in other invest- ' 
igatidns (9, 1'3) . " *' 

•n^?f performance-.pf each subject to the diving task was class^Jfied accord- 
inglK (1) 'dive; subject dived-, head-first; ('2) jump; .subject dived, feet- 
first; (3) b^alk-before; subject 'did notlekve .the board and was pre-disposed 
not to dive, before he, or she ever stood .on th| springboard; and (4) balk-after; 
subject discovered after reaching the end" 6*f the springboard that he'or-she could 
not bring .himself or herself to leave it.-" Intuit ivelf^lhe amount 'of stress 
perceived should b^ slightest for the' subject 'i^o dives, heavier fo.r the subject 
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who jumps (if, .indeed, jumping is a compromise betweeA diving and doing 
nothing), more f6r the subject who balked, even if the\decision was made ■ 
before approaching the springboard, and the stress should be greatest on 
the subject who cannot quite- perform* the dive. 

The three-meter dive attempt offers the best opportunity for scrutiny 
of stress measures by perfottnance. .ANOVA performed on the average of each ' 
measure over the three heights and regrouped according to the performance Y. 
variable revealed significant (p<.05) F ratios for average sweat' counts and 
average self-report. Contrary to the intuitive proposition, balk-beVore ' 
responses wer^ greater than balk-after responses. That is to say, the strongest 
averaged tf ess responses , came from those who decided on the ground that they 
could not dive from the three-,meter board. Tlie ad hoc Shef fe method (3) of 
multiple comparison Yot groups with unequal n's was employed using the .10 • 
and .03; levels of significance to' test individu|l and multiple^eam" differences 
betwfeen performance groups. The only significtnt (p<.05) comparisdn was the, 
- meaa differences betwefen those subje'(it;sL!whp balked while being predisposed 

notjio dive and those. subjects who dived. All other comparisons yielded 
^ nothing significant, even at the .10 level. For the average self-report measure, 
tf^e'sameccfeparison (balk-bjefore and divers) revealed a significant (p<.d5) 
fatio. The combined balk-beforeand fialk-after responses yiel4ed a significant ■ 
ratio (p<.05) when compared to 'the combined dive and jump, group measures. 



DISCUSSION . ' 



-The findings of this study revealed significant differences in' the three 
modes of stress rgspons^s-rswe^t counts, self-reports, and .hesitation latencies- 
When analyzed over heights by three-way ANOVA. As the height of the dive 
attempt increased, the stress responses increased significantly (p<01') . 



ERIC 



The strong and consistently, increased' palmar sweating did not -reveal what 
might be -expected' on the basis of previous research (1, 7, 8) in which both 
increases and decreases of palmar sweating were f oun^, in subjects' responses 
^ to differen^t stressors. Theoretically, Dabbs, et al. (1) claimed that increased 
.palmar sweating reflected feelings'Tf arousal dr situations where the subject 
is^readM to interact with the environment, whereas the anhydrotic effect is ; 
expected when the subject's attentions are directe^d tpward'his own feelings 
and away from the activity arourtfl him. Since both situations were- possible 
.for the diver in this study, variations in sweat counts across individuals 
we'tfe expected.^. However, the very consistent Ijncrea^^ of sweat counts was 
maintained for the forty-eight Subjects. -• ' . ^ - 

The, sequence of dive attempts from the three heights was .investigated 
for differences in stress response to attempts for each height' in a particular 
sequence. That significant, differences in strei^lfh of stress response 
according to sequence of attempts were not found is surprising in light of 
seemijifely universal preference -of learners to attempt dives' from lower heights 
first. The findings of this study, however, simply do not support any notion 
thatsequence of initial dive attempts makes any differences to the strength 
of stress response displayed by the diver at any given height. 

In order to examine the effects of the attribute variables age and sex in 
the stress response to initial attemj^s to dive from'each height, analysis 
of variance was performed on the data for sweat counts , self-reports , and 
✓latency responses. The observed differences. In magnitude of stVess for females 
was significantly^ higher (pCOlVfor stress responses on each of the three . 
measures. The ol^served response differences for the age variable were not. 
slgplf leant (p>.05) for any measure. Therefore, diving instructors can 
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reasonably expect female students to%xhib-it greater stresl than .ale subjects 
to diving from various heights for the first time. The results from this 
study suggest a reconsideration of coed classes for beginning divers. If the 
female student can be expected to feel'-more stress and to take longer to attelp 
initial dives, then classes composed of students of the same 'sex could be 
expected to begin learning at a more compatible rate. " The -instructor for the 
beginner, class could direct his plans for learning tasks and progression! to 
.a more compatible group of students. If the beginning classes remain coed, 
the instructor should manipulate the learning tasks and^or the learning 
environment to balance the expected responses of both sexes. 

Results of subjects' preformance on and from the springboard showed - 
dramatic increases in the number of subjects who balTced at greater heights. ' 
Ihe surprising result is that the strongest average st;ess responses came from " 
those subjects who decided on the ground that they could not dive from the 
given height. This can be interpreted, as saying that those who demonstrated " 
the strongest fear of diving brought this fear with them, i.e.^ the fear tas ^ . 
preconceived. Those who decided they could not dive after experiencing " the ^ 
stress at the location of the dive showed almost. as much stress. Diving in- 
structors, therefore, would be wise not- to force orpressure learners who are 
reluctant to approa<?h tke diving, station. " . 
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